SIRT6 inhibits cholesterol crystal-induced vascular endothelial dysfunction via Nrf2 activation.
Sirtuin 6 (SIRT6), a nicotinamide adenine dinucleotide-dependent deacetylase, participates in various age-related disorders, such as dyslipidemia and cardiovascular diseases. Recent studies have revealed that minute cholesterol crystals (CCs), which are generated after excess free cholesterol accumulation, form not only in mature atherosclerotic plaques but also extremely early in atherosclerosis. Since endothelial dysfunction is an early feature of atherogenesis, this study was designed to investigate the role of SIRT6 in minute CC-induced endothelial dysfunction and the related mechanism. We found that minute CCs could be endocytosed by endothelial cells (ECs), which then decreased nitric oxide (NO) levels and endothelial nitric oxide synthase (eNOS) activity and expression, upregulated the expression of adhesion molecules and enhanced monocyte adhesion to ECs. In addition, minute CCs significantly suppressed SIRT6 expression in ECs. Moreover, the overexpression of SIRT6 could mitigate minute CC-induced endothelial dysfunction. In addition, the expression of Nuclear factor erythroid2-related factor2 (Nrf2) was suppressed after minute CC treatment, whereas SIRT6 overexpression reversed this decrease in Nrf2 expression. More importantly, Nrf2 activation also notably attenuated minute CC-induced endothelial dysfunction. In vivo experiments further indicated that endothelium-specific SIRT6 depletion impaired vascular endothelial function and suppressed Nrf2 expression in hyperlipidemic mice. Taken together, these results indicate that SIRT6 rescues minute CC-induced endothelial dysfunction partly via Nrf2 activation.